The relative resistance of non-cycling cells in 9L multicellular spheroids to spirohydantoin mustard.
Surviving fractions of 9L spheroid cells treated with 1.5, 3.0 and 6.0 micrograms/ml of spirohydantoin mustard (SHM) decreased when assayed 6 hr after treatment but increased thereafter. Flow cytometric analysis showed that exponentially growing 9L monolayer cells treated with SHM accumulated at the G2/M border within 24 hr. Cells dissociated from spheroids treated with 3 and 6.0 micrograms/ml of SHM accumulated at the G2/M border during the first 24 hr after treatment and remained there for the next 12 hr. However, 50% of the cells remained at the 2C DNA peak. Spheroid cells with 2C DNA content 24 hr after treatment were assumed to be non-cycling cells at the time of treatment, and cells that accumulated at the G2/M peak appeared to be cycling cells at the time of treatment; approximately 50% of cells in untreated 9L spheroids are in the noncycling pool. G1 and/or early S phase 9L cells in exponential growth elutriated immediately after treatment with SHM had significantly lower (P greater than 0.001) plating efficiencies than 9L cells in S and G2/M phases. When spheroids were dissociated, elutriated and plated for colony-forming efficiency 24 hr after treatment with 3 micrograms/ml of SHM, fractions enriched in 2C DNA content had significantly higher (P greater than 0.001) plating efficiencies than elutriated cells enriched in 4C DNA. These results indicate that SHM is less effective against non-cycling 9L spheroid cells with 2C DNA content than against cycling 9L spheroids cells.